The origin of tar mats remains much more equivocal, although it is clear that biodegradation does not produce classical tar mats characterized by sharp compositional steps with their hosting lighter oil columns. While there have been new approaches to understanding the impact of asphaltene disposition in crude oils on compositional gradients in light oil columns, the interrelationships between oil column, tar mat and intra reservoir barriers and baffles remain poorly described and there have been no comprehensive high resolution petroleum geochemical studies of tar mat occurrences in light oil fields since the late 20 th century. In this paper, we review the detailed molecular studies of tar mat occurrence reported in the literature and identify the petroleum geochemical knowledge gaps and methodology gaps that exist, if the mechanistic origins of tar mats in individual settings are to be fully ascertained. Specifically, we examine recent advances in organic petrographic methods, especially micro-FTIR methods, that can provide information about small scale chemical variability in viscous oil occurrences and help understand the origin and timing of the emplacement of tar mats.
